Increased scratching counts depend on a decrease in ability of cutaneous prostaglandin D2 biosynthesis in NC/Nga mice with atopic dermatitis.
Spontaneous and 2,4,6-trinitrochlorobenzene (TNCB)-induced dermatitis models using NC/Nga mice have been recognized as animal models of atopic dermatitis. We reported that scratching behavior leads to dermatitis in a spontaneous dermatitis but not in a TNCB-induced dermatitis. Prostaglandin D2 (PGD2) suppressed the scratching behavior of NC/Nga mice, suggesting that PGD2 plays a physiological role on inhibiting pruritus. We studied whether there was a difference in skin PG contents between spontaneous and TNCB-induced dermatitis. Spontaneous dermatitis was induced by cohabitation with NC/Nga mice having severe skin lesions. TNCB-induced dermatitis was caused by applications of TNCB. PGD2, PGE2, 6keto-PGF1alpha, and PGF2alpha contents in the skin were examined using enzyme-immunoassay kits. For studying ability to produce skin PGs, PG contents were evaluated after topical treatment of arachidonic acid (AA) or mechanical scratching. In spontaneous dermatitis, PGE2, 6keto-PGF1alpha, and PGF2alpha contents increased with dermatitis, but only PGD2 did not do so. In TNCB-induced dermatitis, PGD2, PGE2, 6keto-PGF1alpha, and PGF2alpha increased. Determination of skin PG contents after AA treatment or mechanical scratching revealed that skin PGD2 production of conventional group of spontaneous dermatitis was lower than the specific pathogen-free group. It seemed that ability of skin PGD2 production was attenuated in spontaneous dermatitis. These results suggest that enhancement of scratching behavior in spontaneous dermatitis was caused by the defect of ability to produce PGD2, which plays a physiological role in inhibiting pruritus, resulting in development of dermatitis.